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(Bound) . – ,
, , .
Sinha-Zoltners [4] $\mathrm{L}\mathrm{P}$ ,
.
, ,
(Modula Approach , MA) [1] , ,
Sinha-Zoltners (UPPer bound) .
2.
$-$ , ,
(Nonl inear Knapsack Problem) .
$[P^{0}]$ : Maxmize $f^{0}( \mathrm{x})=\sum_{i=1}^{n}f^{0}i(x_{i})$ (1)
subject to $g^{0}( \mathrm{x})=\sum_{i=1}^{n}gi(0\chi)i\leq b^{0}$
$x\in K_{i}^{0}$ for $i\in N$
,
$\mathrm{x}=(x_{\mathrm{I}’ n},X_{\underline{7}},\ldots\chi)$ , $K_{i}^{0}=\{1,2,\ldots,k_{i}^{0}\}$ , $N=\{1,2,\ldots,n\}$
. ,
$f_{i}0(x_{i})\geq 0$ for $x_{i}=1,\ldots,k_{i}^{0}$ , $i=1,\ldots,n$
$g_{i}^{0}(x_{i})\geq 0$ for $X_{i}=1,\ldots,$ $k_{i}^{0}$ , $i=1,\ldots,n$
.
[1] , (Modular Approach)
. , (1) (2) .
(1) .
(2) , 2 1 .
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3.
( ) , $s\in N,k\in K_{\backslash }^{0}$. $[P^{\mathrm{t})}:,\mathfrak{i}_{\text{ }}=k]$ , 3
(Fathoming test) , .
(1) (Feas ible Test)
(2) (Bound Test)
(3) (Dominance Test) ( )
(Integer Dominance) ( )
$[P^{0}]$ , $f_{\backslash }^{0}.\cdot(k^{\dagger})\geq f_{s}^{0}.(k)$ , $g_{s}^{00}$. $(k|)\leq g\backslash (k)$ $k^{\dagger}\in K_{\backslash }^{0}$
, $X_{s}=k$ , .
$[P^{0}]$ .
$[P^{A}]$ : $MaXimi_{\angle}^{\sim}e$ $f^{A}(x)= \sum_{\lrcorner}f_{\mathrm{i}}\sqrt(x_{j})$ (2)
subject to $g^{A}(x)= \sum_{i=1}^{n^{A}}g_{i}^{\Lambda}(x_{i})\leq b^{A}$ ,
$x\in K_{i}^{A}$ for $i\in N^{A}$
, $N^{A}=\{1,2,\ldots, n^{A}\},$ $K_{i}^{\Lambda}=\{1,2,\ldots,k_{i}^{A}\}$ . , $i\in N^{A}$
, $g_{i}^{A}(1)=0,g_{i}^{A}(1)\leq g_{i}^{4}(2)\leq\ldots\leq g^{A}i(k_{i}^{A})$ .
, DGR (Decreas ing Gain Rat io Dominance) . DGR ,
(Multiple-choice Knapsack Problem) $\mathrm{L}\mathrm{P}$ .
DGR
$\frac{f_{i}^{A}(k)-f_{i}A(k^{\mathrm{t}})}{g_{i}^{A}(k)-g_{i}A(k^{\dagger})}\leq\frac{f_{i}^{A}(k^{\mathrm{t}1})-f_{i}A(k)}{g_{i}^{A}(k^{\dagger}|)-g_{i}A(k)}$ (3)
$k^{\dagger},k|\uparrow\in K_{i}A$ , $x_{:}=k$ .
4.
[P , $[P^{A}]$ DGR ( $\mathrm{L}\mathrm{P}$ )
, DGR .
$[P^{s}(b^{B})]$ : Maximize $f^{B}(x)= \sum_{i=\mathrm{I}}^{n^{A}}fiB(x_{i})$ (4)
$sub.j$e.ct to $g^{B}.(x)= \sum_{i|}’l=4g_{i}^{B}..(1X_{i}.)\leq b^{B}$ ,
$x\in K_{i}^{B}=\{1,2, \ldots, k_{i}^{\beta}\}$ for $i=1,$ $\ldots,$ $n^{4}$ ,
,
112
$f_{i}^{B}(k)<f_{i}^{B}(k+1)$ $f()r$ $k\in\{1,2,\ldots,k^{B}i-\iota\},i=1,\ldots,n^{1}$ ,
$g_{i}^{B}(k)<g_{i}^{B}(k+1)$ for $k\in\{1,2,\ldots,k_{i}^{B}-1\},i=1,\ldots,n^{\mathrm{i}}$ ,
$w_{i}(k)>w_{i}(k+1)$ $f\dot{\mathrm{e}})r$ $k\in\{2,3,\ldots,k_{i}^{\sigma}-1\},i=1,\ldots,n’$ ,
$w_{i}(k)= \frac{f_{i}^{s_{(}B}k)-fi(k-[)}{g_{i}^{B}(k)-g_{i}^{B}(k-1)}$
.






. greedy , (incumbent solut ion) .
$[P^{B}(b^{B})]$ , greedy $x^{G}$ .
$f^{R}= \sum_{i=1}f^{B}i(x_{i})+w.(x_{i}^{c}. +1)\hslash^{r}Gi\{bB-\sum_{=i1}g_{i}^{s}(X^{G}nA.)i\}$ (6)
, Sinha-Zoltners [4] , . $P$ ,
$g_{i}^{d}$. $(p)\leq h<gi.p(+A1)$ (7)
. ,
$h=g_{i}^{gG}$. $(_{X}$ .$)+bB-i \sum g^{B}i(X_{i}^{G})i\hslash=1r$ (8)
. ,





$i^{\mathrm{p}_{\Gamma \mathcal{V}}}$ $i^{N\mathrm{v}t}$ . Sinha-Zoltners ,
$f^{UB}= \max\{U^{\mathfrak{l}},U^{\underline{?}}\}$ (11)
. ,
$U^{1}=f^{R}-$ { $.(X^{c}$.$+1ii)-\mathcal{W}_{i}$ Iv’ $(x_{i^{\mathrm{v}\prime}}^{c_{}}+1)\tau$ } $\{h-g_{i}.(Ap)\}$ , (12)
$U^{\underline{?}}=f^{R}-\{w_{i}\mathrm{p}\mathrm{r}\mathrm{t}(x^{G}i-wi\mathrm{p}_{\mathrm{r}\iota}).(x. +iiG1)\}\{g^{A}.(p+1)-h\}$ (13)
.
, ( ) .
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$\text{ }[P^{\beta \mathcal{B}}(b)]$ ,
(1) $K_{i}^{B}(i\in N)$ 2 .
$K_{i}^{U}=\{k\in K_{i}^{B}|w_{i}(k)>\mathcal{W}.(_{X^{c}}. )\}ii$
$K_{i}^{L}=\{k\in K_{i}^{B}|w_{i}(k)\leq w_{i}.(X^{c_{)\}}}i$.
(2) $K_{i}^{U}(i\in N)$ ,
$N^{U}=\{S(1),s(2),\ldots,S(n^{U})\}\subseteq N$
$k \in\kappa_{\mathrm{t}}’\min_{)1\prime}\{w)s1/)(k)\}\leq\min_{\mathrm{t}\backslash +\mathrm{I})},,\{w.\cdot(\backslash (l+1)k)\}k\in Kl$,
. , $K_{i}^{L}$ ,
$N^{L}=\{t(1),f(2),\ldots,t(n\iota)\}\subseteq N$
$k \in K^{L}\max_{)1},,\{w_{t\langle}l)(k)\}\geq\max,\{w_{t}((l+1)k)\}k\in K’\mathrm{t}’\star|)$
.
(3) $N^{U},$ $N^{L}$ , , $s(l^{U})=t(l^{\iota})$ ,
$[egg1] l^{U}<l^{L}$ , $t(l^{L})$ $N^{L}$ .
$[egg2] l^{U}=l^{L}$ , $N^{U}$ $N^{L}$ .
(4) $[P^{A}]$ , $N^{U},$ $N^{L}$ .
, .
$f^{R}$ , $[P^{B}(bs)]$ .
(4) , .
[ 1] [ $P^{B}(b_{\mathrm{l}}’)1,$ $[P^{B}(b_{2}’)]$ greedy $\mathrm{x}1,$ $\mathrm{x}$ 2 . , $b_{1}’\leq b_{2}$
’
, $\mathrm{x}1\leq \mathrm{x}^{2}$ .
( ) $\mathrm{x}$ 1 $[P^{B}(b_{1}’)]$ greedy ,
$\min_{i=1.2\ldots.n^{A}}\{w_{i}(X_{i})1\}$ $>i=1.2 \ldots.,n\max_{A}\{w_{i}(x_{i})|X_{i}\in\{_{X}i^{+}’\}1_{X_{i^{+}}^{1}}2, \ldots\ldots,k_{i}^{s}\}1$
$g_{i}(_{X_{i}^{1}})<g_{i}(X_{i^{+1}}^{\mathrm{l}})<\cdots\cdots<g_{i}(k_{i}^{\beta})$ for $i=1,\ldots,n$
, $\mathrm{x}\iota\leq \mathrm{x}^{2}$ . ( )
[ 1] , greedy , $[P^{B} (b_{2}’)]$ $\mathrm{x}$ 1
. , $[P^{A} : x_{\text{ }}=k]$ $[P^{A} : x_{\text{ }}=k+1]$ ,
$b^{\Lambda}-g_{s}^{\mathrm{t}}(k)$ $b^{A}-g_{s}p(k+1)$ , $s\in\{1,\ldots,n^{A}\}$
$[P^{A} : X_{s}=1],$ $[P^{\Lambda} : x_{\backslash }.\cdot=2],\ldots,$ $[P^{A} : x_{\backslash }.\cdot=k_{s}^{\Lambda}. ]$ , 1
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